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(54) Abstract Title 

Power operated lift reclining chair 

(57) The chair includes a back support 24, that remains upright during elevation of the seat 21 , pivoted 25 to 
the seat 21. At the front the seat 21 is pivotally 22 attached to a base 11 and a leg rest 38. The seat 21 is raised 
from a horizontal position to an inclined position by rotating relative to the base. The chair is raised and 
reclined by a single linear actuator 35 pivotally connected to the base 11 and lower portion of the back support 
33. The chair has pivoting 25 arms 27 that remain horizontal during seat movement and preferably a second 
linear actuator 39 for the leg rests 38. 
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A Powered Lif t Recliner Chair 

Field 

5 This invention relates to powered recliner chairs and in 
particular to powered reclining chairs which also provide 
lifting assistance to the less-able bodied. 

background of the Invention 

10 A typical lift recliner chair is shown in US Patent 5931 
532 which shows a recliner chair which comprises a chair 
which mounted on a frame which is connected to floor 
mounted lifting mechanism which lifts and tilts the chair 
to assist a less-abled person to stand, A drawing of this 

15 type of lifting action is shown in Fig. 1 of the attached 
drawings. A disadvantage with this type of chair is that it 
does not take account of the change in body shape that 
takes place during standing and the user is almost bodily 
tipped forward out of the chair. A further disadvantage is 

20 that the hinge point for the chair back rest is typically 
hinged on at the rear of the back and therefore when 
pivoting down relative to the' chair pan tends to pull the 
shoulders and clothes of a user upwards. 

25 A further disadvantage of such chairs is that the lifting 
mechanism is exposed during the actual lift and since the 
chairs are powered upwards and downwards accidents can 
occur if persons or things become trapped in the lift 
mechanism during both lifting and lowering. 



The present invention seeks to more accurately follow the 
shape of the body when rising from a sitting position to a 
standing position, 



Statements of invention 

According to the present invention there is provided a 
power operated lift recliner chair having a chair base, a 
seat pan pivoted at its front to the chair base, the seat 
pan having a back support pivotally connected relative to 
the back of the seat pan, the seat pan being rotatable on 
the base to move from a substantially horizontal condition 
to a raised inclined condition by a powered mechanism, and 
during said movement the inclination of the seat back to 
the pan automatically changes so that the seat back remains 
substantially upright during said movement. 

Preferably the chair has arms which remain substantially 
horizontal throughout said movement. The back support is 
also pivoted relative to the arms and is capable of limited 
angular rotation relative to the arms. 

The power mechanism includes a linear actuator pivotally 
connected to both the base and a lower portion of the back 
support. Preferably the actuator is connected to the back 
support through a "one way" connection. The "one way" 
connection may be provided by the actuator having a two 
piece telescopic actuation rod which can separate on 
contraction of the actuator if the back support becomes 



jammed. 
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The base is preferably connected to the two chair arms 
through respective tie rods each of which is pivotally 
connected at each end to said base and arm , the pivotal 
connections at each end of the tie rod, between the 
respective arm and pan, and base and pan forming a 
collapsible parallelogram linkage with the tie bar 
maintaining the arms is a horizontal condition. 

Preferably the chair further including a leg rest pivoted 
at the front of the pan or body which is operated by a 
second linear actuator pivotally connected at each end to 
the rest and pan. The second actuator may be connected to 
the underside of the pan through a "one way" connection, 
preferably also a two piece telescopic actuation rod which 
can separate as previously described. 

The front of base has feet pivotally attached thereto at 
the bottom thereof, said feet being linked to the pan so 
that the rotational upwards movement of the pan relative to 
the base rotates the feet relative to the base raising the 
front of the base . 



25 

Also according po the invention there is provided a power 
operated lift recliner chair having a chair base tncfcuding 
a collapsible frame with a seat pan forming a pivotable 



part of the frame, the seat pan being rotatable on the base 
from a substantially horizontal condition to a raised 
inclined condition by a powered linear actuator pivotal ly 
connected between parts of the frame and operable so that 
as the actuator extends the seat pan is pushed to a raised 
condition, and as the actuator contracts the seat pan is 
not pulled downwards. 

Preferably, the actuator includes a telescopic two part 
actuator rod forming a "one way" connection which permits 
contraction of the actuator without collapse of the frame 
if the collapsing or downward movement of the frame is 
blocked - 

Another aspect provides a power operated lift recliner 
chair having a chair base including a collapsible frame 
with a seat pan being rotatable on the base from a 
substantially horizontal condition to a raised inclined 
condition by a powered mechanism during a lifting movement, 
the chair having arm rests that remain substantially 
horizontal through out the lifting movement. 

A further aspect of the invention provides a power operated 
lift recliner chair having a chair base including a 
collapsible frame with a seat pan hinged at the front 
thereof to a pivot on the base and being rotatable from a 
substantially horizontal condition to a raised inclined 
condition by a powered mechanism during a lifting movement, 



the pivot on the base being raised during the lifting 
movement • 

Yet another aspect of the invention provides a power 
operated lift recliner chair having a chair base, a seat 
pan pivoted at its front to the chair base and which is 
pivotable relative to the base from a substantially 
horizontal condition to a raised inclined condition, and a 
back support being pivotable relative to the pan from an 
inclined condition relative to the pan to an upright 
condition relative to the pan, wherein a single linear 
actuator provides both movement for raising the seat pan 
relative to the base and for the movement of the seat back 
relative to the pan. 

Description of nrawinas 

The invention will be described by way of example and with 
reference to the accompanying drawings in which: 

Fig.l shows the lifting action of a conventional 

lift recliner powered chair, 

Fig. 2 is a side view- of a chair frame of a chair 

according to the present invention in an 
•i a t- rest condition" , 

Fig. 3 shows the frame in Fig. 2 in a "sitting 
condition" , 

Fig. 4 shows the frame in Fig. 3 in a "standing 
position" and 

Fig. 5 shows the lifting action of a chair 



according 



to the present invention. 



PetaUed Description of t-h^ i nvention 

With reference to Fig. 2, there is shown the one side of 
frame 10 of a powered lift recliner chair. The chair 
comprises two sides which are mirror images coupled 
together by cross members (not shown) and is use will be 
upholstered. 

The frame 10 comprises a rectangular chair base 11 having 
front and rear uprights 12 & 13 linked together by a 
horizontal base bar 14. The frame io has a front foot 15 
pivoted to the bottom of the front upright and a fixed rear 
foot 16 on a curved down portion of the base bar. 

A seat pan 21 is hinged to the base 11 at its front end 
between the two front uprights 12 by a pivot pins 22. The 
rear portion of the pan 21 rests on elastomeric bump stops 
23 on the top of the rear uprights 13. A back support 24 is 
hinged at the back of the seat pan 21 by pivot pins 25. The 
back support 24 is «L« shaped in section with the end of 
its foot portion pivoted to the seat pan 21 by the pins 25. 
A pair of arms 26 are pivoted one on each side of the seat 
pan 21 by the same pins 25 at pivot the back support 24 to 
the back of the seat pan. 

The arm 26 are each shaped in the form of a boomerang with 
one portion forming horizontal arm rests 27 and the other 
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portion 28 being inclined downwardly and backwardly with 
the pins 25 being located in a centre portion of the other 
portion 28. 

The free end portion of other arm portion 28 is pivotally 
5 connected via pin 36 to a tie bar 29 whose other end is 
pivotally connected to the front upright 12 via pin 37 
located at about its mid height- Said other arm portion 28 
includes a quadrant portion 31 on its upper side which has 
an arcuate slot 32 formed along its peripheral margin. 
10 Headed abutment pins or studs 33 are fixed in each side of 
the back support 24 at the intersection of its upright and 
leg portions and locate in the respective slots 32 in the 
quadrant 31 , forming a lost-motion connection between the 
back support 24 and arm 26. 

15 

An electrically operated linear actuator 35 is pivotally 
connected between a cross member on the chair base 11 and 
the underside of the back support 24 at a point near axes 
of the pins 33. The actuator 35 is shown in a retracted 
20 condition with its body adjacent the cross member and the 
end of its actuator rod connected to the back support. 

The hinge points 22, 25, 36, & 37 form a collapsible 
parallelogram with the seat pan 21, other arm portion 28, 
25 tie bar 29 and upright 12 forming a four bar linkage. 



A foot or leg rest 38 is hinged to the front of the seat 
pan 21 by the pins 22. An electrically operated actuator 39 
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is pivotal ly connected between hinges 41 on the back of the 
leg rest and hinges 43 on the underside of the seat pan 
with the actuator body adjacent the pan 21 and the end of 
its actuator rod fixed to the underside of the leg rest 38. 

Each front foot 15 is "L« shaped and is pivoted by one arm 
to bottom of a respective front upright 12 , with the end of 
the arm being pivotal ly connected to the side of the seat 
pan 21 by a link 44 . 

The actuators 35 & 39 are electrically operated linear 
actuators having reciprocable actuator rods comprising at 
least two telescopic parts which are in abutment under load 
conditions but may freely separate. 

The chair frame 10 is constructed from steel and the leg 
rest 38, seat pan 21, back support 24 and arms 26 are 
fabricated from sheet steel. The dished shape of the leg 
rest, seat pan and back support are filled with upholstery 
so that the "at-rest" condition shown in Fig. 2 the 
upholstered upper surfaces of .the leg rest and seat pan are 
substantially level and the upholstered seat surface and 
the inclined upholstered surface of the back support 
intersect close to the hinge point 25. 

The actuator 39 is fully extended and the actuator 35 is 
fully retracted and the arms 26 are substantially 
horizontal . 
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The actuator 39 is operated to contract and the leg rest 3 8 
is allowed to pivot downwards under its own weight through 
an arc of upto 100 degrees until it is close to the base 
frame 11. Since the telescopic actuator rod parts can 
5 separate on contraction of the actuator no pull load is 
exerted on the leg rest 38 and the actuator need not be 
accurately set to abut the frame 11. This also acts as a 
safety device if the rest 38 jams or something becomes 
trapped between the rest and frame. 

10 

The actuator 35 is caused to extend and the back support 24 
is pivoted about the pins 25 by upto 70 degrees of arc to 
a substantially upright position shown in dotted line in 
Fig 1. This relative rotational movement is facilitated by 
15 the lost-motion connection between the arms 26 and back 
support 24 and is guided by the studs 3 3 in the arcuate 
slot 3 2 and limited by abutment of the studs with the ends 
of their respective slots. 

20 Intermediate positions for the leg rest 38 and back support 
24 can be selected to achieve the most comfortable 
condition for the users. 

With the leg rest 38 down and the back support 24 up-right 
25 the chair is in a sitting condition as shown in Fig 2. 

To achieve the standing condition shown in Fig. 3, the 
actuator 39 will be fully retracted and the actuator 35 is 
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extended. The seat pan 21 pivots about the hinge 22 and 
the actuator 35 acting through the back support 24, studs 
33, arm 26 and pivot pins 25 pushes the rear of the seat 
pan 21 upwards. The actuator 35 becomes fully extended and 
locks out when the back support 24 is substantially upright 
that is about 5 degrees from vertical. As the actuator 35 
extends the seat pan 21 lifts and tilts forwards around the 
hinge point 22. The arm rests 27 are held substantially 
horizontal and the back support 24 at about 5 degrees by 
the tie bar 29 throughout the whole movement. The four 
hinge points 22, 25, 36, & 37 maintain a substantially 
"parallelogram relationship during this process. 

As the seat pan 21 lifts, the link 44 causes the front foot 
15 to rotate and lift the front of the chair so that the 
hinge points 22 move vertically upwards to position the 
hinge points at the approximate knee height of the user. 
During the movement to the standing position the 
inclination of the back support to the seat pan changes 
continuously from being substantially normal thereto to 
being substantially in line therewith. This shown in Fig. 
5 where its can be seen that a user is delivered almost 
vertically on their feet with the support arms remaining 
horizontal through out the movement. 

The movement of chair and the change of orientation of the 
chair parts more closely matches the actual body movement 
of a user than conventional powered lift chairs. 
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During the reverse from standing to sitting, the actuator 
35 contracts and the seat pan and back support move 
downwards under gravity. One part of the two part actuator 
rod contracts with the actuator and the other part is f ixed 
5 to the back support 24. If the chair mechanism jams, or 
something is caught in the mechanism, the actuator can 
continue to contract without collapsing the chair frame 
since the telescopic parts of the actuator rod merely move 
apart. The back support and seat pan are therefore not 
10 powered down to the seating position. 

The chair frame 11 may be provided with shield parts 60 
around the base 11 and telescopic shield parts 61 attached 
to the seat pan 21 , as is shown in Fig 5 so that the 
15 working mechanism of the chair is enclosed. 
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Claims 

1. A power operated lift recliner chair having a chair 
base, a seat pan pivoted at its front to the chair base, 
the seat pan having a back support pivotal ly connected 
relative to the back of the seat pan, the seat pan being 
rotatable relative to the base moving from a substantially 
horizontal condition to a raised inclined condition by a 
powered mechanism, and during said movement the inclination 
of the seat back to the pan automatically changes so that 
the seat back remains substantially upright during said 
movement . 

2. A chair as claimed in Claim 1 wherein the chair has arms 
which remain substantially horizontal throughout said 
movement . 



3. A chair as claimed in claim 2 wherein the back support 
is also pivoted relative to the arms and is capable of 
limited angular rotation relative to the arms. 

4. A chair as claimed in Claim 3 wherein each arm has a 
quadrant portion having an arcuate slot therein and a 
respective abutment on the support engages in each slot so 
that support becomes rotational ly fast with the arm when 
the abutments contact the ends of the slots. 

5. A chair as claimed in any one of Claims 1 to 4 wherein 
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the power mechanism includes a linear actuator pivotally 
connected to both the base and a lower portion of the back 
support . 

6. A chair as claimed in Claim 5 wherein the actuator is 
connected between the base and the back support through a 
"one way" connection which permits contraction of the 
actuator without movement of the back support. 

7. A chair as claimed in Claim 5 and Claim 6 wherein the 
base is connected to the two chair arms through respective 
tie rods each of which is pivotally connected at each end 
to said base and arm , the pivotal connections at each end 
of the tie rod, between the respective arm and pan, and 
base and pan forming a collapsible "parallelogram" linkage 
with the tie bar maintaining the arms is a substantially 
horizontal condition. 

8 . A chair as claimed in any one of claims 1 to 7 and 
further including a leg rest pivoted at the front of the 
pan or body which is operated by a second linear actuator 
pivotally connected at each end to the rest and pan. 

9. A chair as claimed in Claim 8 wherein the second 
actuator is connected to the underside of the pan through 
a "one way" connection. 

10. A chair as claimed in Claim 8 or Claim 9 wherein the 
foot rest is pivoted at the front of the body on the same 
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axis as the pan is pivoted to the body. 

11. A chair as claimed in any one of Claims 1 to 10 wherein 
the front of base has feet pivotal ly attached thereto at 
the bottom thereof , said feet being linked to the pan so 
that rotational upwards movement of the pan relative to the 
base rotates the feet relative to the base raising the 
front of the base . 

12. A chair as claimed in Claim 11 when dependant upon 
Claims 8 to 10 wherein the footrest is automatically 
lowered as the seat pan moves to a raised inclined 
position. 

13. A power operated lift recliner chair having a chair 
base including a collapsible frame with a seat pan forming 
a pivotable part of the frame, the seat pan being rotatable 
on the base from a substantially horizontal condition to a 
raised inclined condition by a powered linear actuator 
pivotally connected between parts of the frame and operable 
so that as the actuator extends the seat pan is pushed to 
a raised condition, and as the actuator contracts the seat 
pan falls under gravity and is powered downwards. 

14. A power operated lift recliner chair having a chair 
base including a collapsible frame with a seat pan forming 
a pivotable part of the frame, the seat pan being rotatable 
on the base from a substantially horizontal condition to a 
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raised inclined condition by a powered mechanism including 
a linear actuator pivotal ly connected between parts of the 
frame, wherein the actuator includes a telescopic two part 
actuator rod which permits contraction of the actuator 
without collapse of the frame if the collapsing movement of 
the frame is blocked. 

15. A power operated lift recliner chair having a chair 
base including a collapsible frame with a seat pan being 
rotatable relative to the base from a substantially 
horizontal condition to a raised inclined condition by a 
powered mechanism during a lifting movement, the chair 
having arm rests that remain substantially horizontal 
through out the lifting movement. 

16. A power operated lift recliner chair having a chair 
base, a seat pan pivoted at its front to the chair base and 
which is pivotable relative to the base from a 
substantially horizontal condition to a raised inclined 
condition, and a back support being pivotable relative to 
the pan from an inclined condition relative to the pan to 
an upright condition relative to the pan, wherein said a 
single linear actuator which provides both movement for 
raising the seat pan relative to the base and for the 
movement of the seat back relative to the pan. 



17. A power operated lift recliner chair having a chair 
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base including a collapsible frame with a seat pan hinged 
at its front to a pivot on the base and being rotatable 
from a substantially horizontal condition to 
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Amendments to the claims have been filed as follows 

1. A power operated lift recliner chair having a chair 
base, a seat pan pivoted at its front to the chair base, 

5 the seat pan having a back support pivotally connected 
relative to the back of the seat pan , the seat pan being 
rotatable relative to the base moving from a substantially 
horizontal condition to a raised inclined condition by a 
powered mechanism, and during said movement the inclination 
10 of the seat back to the pan automatically changes so that 
the seat back remains substantially upright during said 
movement . 

2. A chair as claimed in Claim 1 wherein the chair has arms 
15 which remain substantially horizontal throughout said 

movement . 

3. A chair as claimed in claim 2 wherein the back support 
is also pivoted relative to the arms and is capable of 

20 limited angular rotation relative to the arms* 

4. A chair as claimed in Claim 3 wherein each arm has a 
quadrant portion having an arcuate slot therein and a 
respective abutment on the support engages in each slot so 

25 that support becomes rotationally fast with the arm when 
the abutments contact the ends of the slots. 

5. A chair as claimed in any one of Claims 1 to 4 wherein 



the power mechanism includes a linear actuator pivotal ly 
connected to both the base and a lower portion of the back 
support . 

6. A chair as claimed in Claim 5 wherein the actuator is 
connected between the base and the back support through a 
"one way" connection which permits contraction of the 
actuator without movement of the back support. 

7. A chair as claimed in Claim 5 and Claim 6 wherein the 
base is connected to the two chair arms through respective 
tie rods each of which is pivotally connected at each end 
to said base and arm , the pivotal connections at each end 
of the tie rod, between the . respective arm and pan, and 
base and pan forming a collapsible "parallelogram" linkage 
with the tie bar maintaining the arms is a substantially 
horizontal condition. 

8. A chair as claimed in any one of claims 1 to 7 and 
further including a leg rest pivoted at the front of the 
pan or body which is operated by a second linear actuator 
pivotally connected at each end to the rest and pan. 

9. A chair as claimed in Claim 8 wherein the second 
actuator is connected to the underside of the pan through 
a "one way" connection. 

10. A chair as claimed in Claim 8 or Claim 9 wherein the 
foot rest is pivoted at the front of the body on the same 



axis as the pan is pivoted to the body. 

11. A chair as claimed in any one of Claims 1 to 10 wherein 
the front of base has feet pivotal ly attached thereto at 
5 the bottom thereof, said feet being linked to the pan so 
that rotational upwards movement of the pan relative to the 
base rotates the feet relative to the base raising the 
front of the base . 

10 12. A chair as claimed in Claim 11 when dependant upon 
Claims 8 to 10 wherein the f ootrest is automatically 
lowered as the seat pan moves to a raised inclined 
position. 

15 13. A power operated lift recliner chair having a chair 
base including a collapsible frame with a seat pan forming 
a pivotable part of the frame, the seat pan being rotatable 
on the base from a substantially horizontal condition to a 
raised inclined condition by a powered linear actuator 

20 pivotal ly connected between parts of the frame and operable 
so that as the actuator extends the seat pan is pushed to 
a raised condition, and as the actuator contracts the seat 
pan falls under gravity and is powered downwards. 

25 14. A power operated lift recliner chair having a chair 
base including a collapsible frame with a seat pan forming 
a pivotable part of the frame, the seat pan being rotatable 
on the base from a substantially horizontal condition to a 
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raised inclined condition by a powered mechanism including 
a linear actuator pivotally connected between parts of the 
frame, wherein the actuator includes a telescopic two part 
actuator rod which permits contraction of the actuator 
5 without collapse of the frame if the collapsing movement of 
the frame is blocked. 

15. A power operated lift recliner chair having a chair 
base including a collapsible frame with a seat pan being 

10 rotatable relative to the base from a substantially 
horizontal condition to a raised inclined condition by a 
powered mechanism during a lifting movement, the chair 
having arm rests that remain substantially horizontal 
through out the lifting movement . 

15 

16. A power operated lift recliner chair having a chair 
base, a seat pan pivoted at its front to the chair base and 
which is pivotable relative to the base from a 
substantially horizontal condition to a raised inclined 

2 0 condition, and a back support being pivotable relative to 
the pan from an inclined condition relative to the pan to 
an upright condition relative to the pan, wherein said a 
single linear actuator which provides both movement for 
raising the seat pan relative to the base and for the 

2 5 movement of the seat back relative to the pan. 
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